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vallability of ground water for irrigation near
Zia Pueblo, Sandoval County, iew ilexico

B. W. HMaxowell

Introduction

This report presents an evaluation of the availability of sround
water for irrigation of land in the Zia Pueblc Grant north of State
Highway L4 in secs. 19 and 20, 7. 15 N¥., R. 2 E. Some water is diverted
from the Jemez River near San ¥Ysidro for irrigation, but the supply is
inadequate to irrigate all of the arable land. The land for wiich
additional irrigation water is desired lies on a flat terrace soutn
of the Jemez River, upstream from Zia Pueblo.

The Zia area has been included in several geclogic studies.

(See "References’ at end of report.) The water resources of this area,
however, have not been investigated previocusly. At request of the

U. 8. Bureau of Indian Affairs, J. R. Rapp and B. W. Maxwell of the

U. S. Geological Survey made a study of the potential for irrization
.wells in May and June 1953.

Zia Pueblo is in central Sandovel County, M. Mex., about 5 miles
southeast of San Ysidro. Santa Ana Pueblo 1s S miles to the southeast

of Zia. These three towns are small, each having less than 1,000

inhabitants.



The Jemez River, the »riancipal stream in tie area, bisects tae Zia
Sueble Grant as it flows southessiwmrd toc join the Rio Gra;de near
Bernalillo, 12 niles southeest of Zia. The river and its floodplain
range Irom one-elzhth to Tive-eizhtins of a mile in widta., Low flat
terraces rise to 70 feet above the river bed on each side. Iost of the
people of the area live and farm on these terraces. Dissected slopes rise
from the low terraces to adjoining uplands.

The largest tributary to the Jezmez River is the Rio Salado which Ilow
into the Jemez_ froa tie west at San Isidro. rroyd Chamica, Arroyo Pledra
Parada, and other smaller sireams are tributary To the Jemez in the area.
Both the Jemez River and the Rio Salade ia this area are dry for aextended
periods. The smaller arroyos flovw Tor short veriods only in dirsct

response to precipitation.



Geologic formations and their water-bearinz properties

Rocks ranging in sge from llesozoilc to Recent crop ocut in the area

showvn in figure 1. The wmter-bearing cheracteristics of these rocks

Figure l.--Map showing geology and locations of wells in and near the

Zia Indian Reservation, Sandoval County, N. Mex.

are summarized in table 1. Pre-llzsozoic rocls were 2ot considered
b4

Table l.-=Geclogic formations and their water-vesrins caaracteristics

in the Zia area.

because generally their yleld is small, the quality ol water in them is

noor, ard they are too deep for practicable use.
Mesozoic rocks

Rocks of Mesozolc age, including the Triassic, Jurassic, and
Cretacecus systems, crop out west of a fault which lies epproximately
on the line between Rs. 1 and 2 BE. ZEast of the fault they are buried
beneath rocks of the Santa Fe group.

The Mesozoic rocks are not important as aguifers because taeir fin
texture and tight cementation restrict the movement of water. Wells
completed in these rocks generally yield less than 20 zpm (zallons per

minute).

i



Tertiary and Quaternary rocks

Rocks of Tertiary and Guaternary age overlie the Mesozoic strata
unconformably. On the map these rocks a2re shown as the Santa Fe zroup,
wvhich is middle(:) Miocene, Pliocene, and early Pleistocene in age, and
alluvium, wihich is Pleistocene and Recent in age.

The Santa Fe group in this area consists predominantly oi about
1,000 feet of lcosely consolidated browvn to 3ray, arkosic saxnd. Locally

1 contains bedé of gravel, sili, and clay, as described in the log of

well 15.2.6.222. (See table 2.)

Table 2.--Lozs of wells.

The alluvium lies in channels cut into the Santa Fe group and the
Mesozoic rocks. It conslsts of beds of unconsolidated silt, sand, and
gravel. The beds are brown, gray, black, and red dependins on the
source of the material. The thickness of the alluviunm probably doces not

exceed about 100 feet in the Zia area.
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Grounc water

The source of recharge to the ilesozoic rocks is precipitation on
outcrop and by interformational leskage alonz faults. Weter frenm
precipitation contains little or no dissclved solids as it enters
the rocks, but it becomes highly mineralizec by solution of minerals
in the rocks, as it moves through them. Water migrating along faults
in the area generally is highly mineralized.

The source of recharge to the alluvium and the Santa Fe grcup is
precipitation ané runoff ané by underflow from older rocks across the
fault. The water from precipitation is low in dissolved solids as it
enters the rocks, but the rupoff water varies greatly in cdissclivec
solids. Scme is too highly mineralized for irrigation. Wwater in the
Rio Selacdo generally is highly mineralized except curing briéf periocs
of floodflow. Water from the Jemez River generally is suitable for
irrigation but at low flow it becomes more mineralizec. (See analysis
16.1.25.310, Jemez River at San Isidro diversicnm, table 4.) Underflecw
from the older rocks across the fault is highly mineralizec.

Ground water is present in the pcres between the grains of silt,
sand, and gravel in the alluvium and the Santa Fe group. The ccarser
material has large intercornectea pore spaces, anc it yields water

readily to wells.



The alluviunm and the Santa re Group are hydraulically connected in
R. 2 B. (east oF the fault), wiere the alluvium is underlain by the
Santa Fe group. The water table in these units slopes 20 tc 30 feet per
nile, approximately the same as the slope of the river, scutheastward
fTom San Ysidro toward Zia, and the water moves in that direction. The
depth to water in the alluvium is less than 30 feet between Ziz and
San Ysidro.

The ylelds of existing wells in the area are szall (table 3). Vell

Table 3.==Records of wells in and near the Zia Indian feservation, Sandoval

County, . Mex.

15.2.6.222 yielded 60 zpm. Other wells are utilized only for small quantities
of water Tor stock and domestic use. Wells constructed in sinilar naterial in
the nearby Rio Grande valley yield nmore than 500 zpma. The L. Gross well in
Bernalillo, which is only 110 feet deep, reportedly yields 1,2C0 gmm frem

the alluviwa with a drawdown of 31 feet. The élains Electric Ccopany well 3,
at Algodones, which penetrates about 200 feet of saturated zaterial, produces
700 gzpm from the alluvium and Santa Fe group with 2 drawdown of 1D feet. Tie
material penetrated in these areas, however, may be coarser than that at Zia,
and it may produce more water. Test holes will be necessary to determine

the potential yield in the Zia area. The log of well 15.2.6.222 indicates
coarser material was penetrated in 1t than in well 15.2.7.422. Therefore,

a well in section 6 at the site of 15.2.6.222 would be expected to yield

larger quantities of water than one at the site of 15.2.7.422 in sec. T.



Twec test wells are nct encugh tc delineate the pcientializies of
the area since each samples cnly a polnt source. Well 15.2.7.422 is
sc far from the center of the valley that it penstrated 1ittle or no
alluvium. Because the texture of the alluvium generally is coarser
than that of the Santa Fe group, a test well near the center of the
valley weculd probably penetrate more ccarse material in the alluvium
and yield more water than the previous test hole.

Chemical znalyses of water frem wells and streams are presenﬁed in

table 4. The suitability of these waters for irrigation is shown

Table L.—Chemical anslyses of water {rom wells and streams in and near

the Zia Indian Reservation, Sandoval Ccunty, . lex.

graphically in fizure 2, a standard diagram for the classificatiocn of

Figure 2.--Suitability of ground water for irrigaticn in and near the

Zia Indian Reservation, Sandoval County, i. lex.

waters according to salinity ard scdium hazards. aters of best quality
for irrigaticn plot in the lower left part of the figure in the space
labeled C1-Sl. Waters least suitable for irrigzation plot in the upper
right part of the figure (U. S. Department of Agriculture, 154, p. 71
and 81). Only six analyses from the Zia area will plot cn the diagram;
several of the analyses shcwn in table 4 were not plotted tecause they
fell to the right of the standard diagram. Cne analysis falls in the
class C2-S1, two in class C32-S1, one in class G3-S2, one in class C4-S1,
and one in class C4-S2. The sample that plots in class C2-51, the best
sample, was collected from well 14.2.5.320, which is abcut 3 miles

southwest of Zia Pueblo. The pertinent classes are descrited telow.



accerding to the U. S. Department <f agriculture (1554, p. 71 and 81,
"Waters in the range of 7507 to 2,450 micromhos/cm are widely used, and
satisfactory crep growtih is obtained under gcod management and favorsbie
drainage conditicns, but saline conditions will develcp if leaching and
drainsge are inadequate. Use of waters with conductivity values above
2,250 micromhos/cnm is the excepticn, ard very few instances can be
cited where such waters have been used successfully.’....

"High salinity water (C3) cannot be used cn scils with restricted
drainsge. zZven with adequate drainage, special management fcor salinity
control may be required and plants with gocd salt tolerance should be
selected."”

"Low sodium water (S1) can be used for irrigation on almost all
soils with little danger of the development of harmful levels of
exchangeable scdium. However, scdium-sensitive crops such as stone-fruit
trees and avocados may accumulate injuriocus ccncentrations of sodium.®

"Medium sodium water (S2) will present an appreciable scdium hazard
in fine textured scils having high catlon-exchange-capacity, especially
under low leaching conditions, unless gypsum is present in the soil.

This water may te used on coarse-textured cr organic scils with

good permeability.”



The quality of wvater in the HMesozoic rocks is pocr, as shown by
the analysis cf water frem well 15.1.26.222 and of water frcm the
Rio Saladc, which drains an area zf Mesczoic rocks (tsble 2). The
specific conductances of these samples were 6,51l and 1J,320 micromhes,
respectively. 3cth are unsuitable focr irrigation. water noving eastward
fron the Mesczoic rocks into area 1 (fig. 1) will tend to make water
there unsatisfactory for irrigation. As the water moves eastward, it
will be diluted by lcocal recharge with water low in dissoclved sclids
and will beccme mcre suitable for irrigation.

Water in Area 2 (fiz. 1) is probably of scmewhat better quality for
irrigation than that in the western part of Area 1 because of recharge
with water of better quality from the Jemez River. The analysis cf
water frem well 15.2.6.222 indicates, however, tha£ at least part of
the water east of the Jemez i1s not suitable.for irrigation.

Water in Area 3 (fig. 1) is more suitable for irrigzation than
that in Areas 1 or 2, althcugh wells 15.2.36.314 and 15.2,22.33C yield
water of poor quality. The deeper water from well 15.2.22.300 is of

much better quality for irrigstion.

Iy



Suxrary

Water is desired for irrigation in secs. 1% and 25, T. 15 d., 3. 2 2.,
between the Jemez River and State Highway 44. (See Area 1, fiz. 1l.) =&
well capable c¢f yielding 50C gpm prcbably can ze ccnstructed in this ares,
but the quality of the water may not be suitable for irrigaticn. Logs of wells
northeast of the river in secs. 6, 7, 17, and 18, T. 15 4., R. 2 E.,
(Area 2, fiz. 1) indicate that coarse material was penetrated., The quality

of the water in Area 2 may be scmewhat better than in irea 1 because sf

dilution by recharge from the Jemez River and from precipitaticn. Area 3
between the abandoned railroad and the river in secs. 35 and 36, T. 15 i.,
. 2 E., and sec. 1, T. 14 N., R. 2 Z., 1s suggested as an alternate area
if water of suitable quality cannct be obtained in sreas 1 or 2.

In all three areas 1,000 feet or more of the Santa Fe grcup and
alluvium probably is saturated. lells having yields of 520 zpm or
nore each and drawdowns of less than 1CC feet could be expected in

these localities.
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Suggestions

Cne or two test wells should be drilled in Area 1 scuth c<f the
Jemez River in order to evaluate the potential supply of water in this
area and tc obtain samples to determine the suitability of the water for
irrigation. If in Area 1 the quantity is too small or the quality is
unsuitable, a test well should te constructed north of the river in
Area 2 in.the SW: sec. 17 or the HE; sec. 18, T. 15 N., R. 2 E., near
the present camal. If wells in Areas 1 or 2 are not suitable for
irrigation, similar tests should be conducted in irea 3, if the land
is suitakle for irrigzaticn.

All test wells should be drilled at least 3C0 feet deep. The
holes shculd be logg=d and the cuttings examined thoroughly in order
to plan the details of constructicn of the preduction well, such as
the size of gravel for gravel packs, the size of openings in the well
screen, and the best places to install screens, and to evaluate the
potential yield of wells at each site. Samples of water from several
depths in each test hole should be collected for chemical analysis,

because the water in the area varies in suitability for irrigaticn.

12



Table 2.~=Logs of wells.

Well 15.2.7.422

Alluvium: Frem - To
Sand S - 5
Gravel and sand 5 - 12
Gravel 12 - 15
Sand 15 - &
Gravel & - 35

Well 15.2.6.222

alluviums
Sand, white 2 - 22
Sand, black, small gravel 2 - &
Gravel, black 30 - 102
Santa Fe orcup:
Gravel, medium : 102 - 122
Boulders 122 - 126
Gravel, large _ 126 - 142
Boulder bed 142 - 150
Gravel, large 156 - 175
Boulders | 175 - 177
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Figure 2.--Suitability of ground water for irrigation in and near
the Zia Indian Reservation, Sandoval County, N. Mex.












